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2) This plant is used not only as food and forage but also as a medicine. The preventive effect of its extract of whole plant on experimental atherosclerosis in rabbits was reported.
3) The effect of a medical preparation (Esberiven) using its extract was also evaluated on dermatological disease. 4) Earlier researchers found that an extract of the aerial parts showed potent inhibitory activity on the migration of leucocytes, and one of the constituents responsible for the action was azukisaponin V.
5) During our course of studies on leguminous plants, 1) we also investigated the oleanenetype triterpene glucuronides (oleanene glucuronides) of the roots of Melilotus officinalis collected in Hokkaido, Japan. 6) Herein, we describe the structural elucidation of oleanene glucuronides obtained from the aerial parts of the titled plant.
The aerial parts of M. officinalis were collected in the medicinal garden of Kumamoto University. A methanolic extract of the aerial parts of the titled plant afforded saponins (1-4) after various chromatographic purifications. Saponins 2-4 were identified as soyasaponin I (2), 7) wistariasaponin D (3), 8) ϩ in the HR/positive FAB-MS. The sapogenol obtained by enzymatic hydrolysis was identified with melilotigenin (1a).
5c,10) The monosaccharide mixture obtained by acid hydrolysis of 1 revealed the presence of glucuronic acid, xylose and rhamnose by TLC. Their absolute configurations were determined to be the D-form (glucuronic acid, xylose) and the L-form (rhamnose), according to the procedure developed by Hara et al. 11) In the sugar region of the 13 C-NMR spectrum for 1, signals due to a sugar moiety were identical with those of 3 and 4. Since the signal at C-3 of 1 was shifted to a lower field by glycosylation, 12) the structure of 1 was de-
Although melilotigenin glycosides were already obtained from Trifolium repens, 13) melilotus-saponin O 2 is the first example of a tri-glycosidic saponin having the same aglycone.
Experimental
The instruments and reagents used in this study were the same as those previously described. 6, 10) Extraction and Isolation The dried aerial parts (356 g) of Melilotus officinalis collected in the medicinal garden of Kumamoto University were extracted with MeOH. The extract (40 g) was partitioned with n-hexane and 80% MeOH. Removal of the solvent from the latter phase under reduced pressure gave an aqueous extract (35 g). The aqueous extract was subjected to Diaion HP-20 column (6ϫ30 cm) chromatography using H 2 O and MeOH. A part (5.2 g) of the MeOH eluate (10 g) was subjected to Sephadex LH-20 column (5ϫ35 cm) chromatography using MeOH to give a total saponin fraction (0.73%). After silica gel column chromatography using CHCl 3 : MeOH : H 2 Oϭ7 : 3 : 0.5-6 : 4 : 1, the saponin fractions were separated by silica gel (1-BuOH : AcOH : H 2 Oϭ8 : 1 : 0.1-4 : 1 : 2) to provide compounds 1 (0.032%), 2 (0.019%), 3 (0.020%) and 4 (0.19%), respectively. Soyasaponin I 7) (2) C-1-6) .
Characterization of Sapogenol for 1 To a solution of 1 (4 mg) in acetate buffer (pH 5.0, 6 ml) was added glycyrrhizin hydrolase, 15) and the mixture was incubated at 37°C for 40 h. When the hydrolysis was completed, the hydrolysate was evaporated and suspended in MeOH. After filtration of the suspension, the filtrate was methylated in ethereal CH 2 N 2 . The methylated sample was identified to be a methylester of melilotigenin The absolute configuration of glucuronic acid was determined after NaBH 4 reduction, according to Tanaka et al. 16) A small amount of 1 (3 mg) in MeOH (0.5 ml) was methylated with ethereal CH 2 N 2 . To a solution of the methylated sample of 1 was added NaBH 4 , and the mixture was kept at room temperature for 30 min. The reaction mixture was worked up with MCI gel CHP 20P. The MeOH eluate was evaporated and heated in 2 M HCl/H 2 O at 90°C for 3 h. The hydrolysate was subjected to MCI gel CHP 20P and Amberlite IRA-400 to give a sugar fraction. This fraction was dissolved in pyridine (0.1 ml), then the solution was added to a pyridine solution (0.2 ml) of L-cysteine methyl ester hydrochloride (0.1 mol/l) and heated at 80°C for 1 h. The solvent was evaporated under a N 2 stream and dried in vacuo with heating. The remaining syrup was trimethylsilylated with trimethylsilylimidazole (0.1 ml) at 60°C for 1 h. After the addition of n-hexane and H 2 O, the n-hexane layer was taken out and checked by GC. The retention times of the peaks coincided with those of D-glucose (t R 11.6 min), D-xylose (t R 6.6 min) and L-rhamnose (t R 8.0 min). C-1-6 ).
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